WO 2004/111934 



Optimal Gradient 
(level N) ? 



Watershed of 
gradient (level N) 8 



Hidden spots 
detection ^ 2 



Hidden Spots 
regions 



PCT/CA2004/000891 




2D gel 
image input 



1 



Multi-scale level 
Identification j 



Noise characterization 
(NPS) 2 



Level fN) 



Noise modeling and 
simulation 3 



Level CN) 



MS image 
representation (0-N) 5 



MS watershed 
(0-N) 



•6 



MS noise 
representation (0-N) .4 



Spots/noise 
separation 9 



reshold 



Statistical evaluation 
of noise 



10 



MS artifact detection 
11 




%pot Confidence 
attribution 



Segmented image : 

o Maxima detection; 

o Spot confidence level; 

o Spot support region; 

o Hidden spot regions; 



Figure 1: overall image analysis method 
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Figure 4: Standard multi-source data integration 
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Figure 5: contextual multi-source data integration 
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Figure 7: Other visual indication of data association 
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Figure 8: Spot picking 
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Figure 9: General flow of contextual data association 
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Figure 10: Basic image analysis Operational Flow 
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Figure 1 1 : Image data-mining and discovery results display in tabular form 
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Figure 12: Image data-mining and discovery results display with visual associative links 
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Figure 13: Simulated spots using diffusion functions 
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Figure 14: Example of multi-spot (protein) pattern 
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Figure 16: Hidden spot parental graph 
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Figure 17 a: Two-scale energy amplitude 


rnon 


n \ t 


/ a norrii \ 


Figure 17 b: expected noise/artifact 


Figure 17 c: expected spot behavior 
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Figure 18: Simple Neural Network classifier 
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Figure 19: Spot confidence attribution process 
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Figure 20: Smear and artifact detection 
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Figure 21: Hidden spot identification 
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Figure 22 a : raw image 


Figure 22 b : superimposed 
watershed regions 


Figure 22 c: Detected hidden 
spots 




Figure 23: Profile view of Multiscale event tree 
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Figure 24: Typical 3D view of multiscale event tree of a spot 




Figure 25 : Watershed regionalization of spot image at multiple scale levels 
(multiscale image regionalization). 
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Figure 26 : Typical image variations 



Eq. 1 : Poisson distribution 
P{x) = * e 



Eq. 2 : Gaussian modeled spot 

G(x,S) = —l—expLljc^-'jcl , with 5 = 
2*#| L 2 J 

the x,y correlation coefficient. 
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Figure 27: Overall spot identification process 
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